by using a healthy rabbit, numerous nonspecific bands sometimes appear in immunoblots when using the antiserum. This phenomenon is thought to be caused by the high immunogenecity of xylose molecules which is sometimes found only in glycans of plant glycoproteins.1} Therefore, one should either raise a specific antiserum of rabbit by injecting chemically deglycosylated glycoproteins1} or make monoclonal antibodies specifically against a polypeptide.2) This report describes the reactivity of the antiserum raised against a non-deglycosylated carrot glycoprotein and the elimination of the anti-glycan antibody by simple affinity chromatography with a bromelain column to yield a specific antiserum.
Materials and Methods
Materials. A carrot Mr-57,000 glycoprotein (GP57) was purified by sequential column chromatography from the washing with 0.5% Triton X-100 in PBS for 30min. The proteins on the filter were stained with 0.1% Amide black 10 B dissolved in 45% methanol and 20% acetic acid.
Antiserum. The purified GP57 (200fig) was subjected to SDS-PAGE,and a band at GP57 was cut out after staining with Coomassie brilliant blue R-250. The gel strips were rinsed with PBS, crushed, dialysed against PBS overnight, emulsified with an equal volume of complete Freund's adjuvant (Nakarai, Japan), and then injected subcutaneously into a male rabbit (New Zealand White) every two weeks. Blood samples were taken at 2-week intervals, and the 5th bleeding was used for further experiments.
Preparation of a Bromelain Column and Affinity Chromatography. Bromelain (pineapple stem, 200mg) was dissolved in 20ml of coupling buffer (0.1 m Na-borate, pH 8.3, 0.5m NaCl), and centrifuged at 12,000rpm for lOmin. The supernatant was mixed for 2hr with 3g of CNBr-Sepharose 4B (Pharmacia), which had been suspended in lmMHC1and washed with the coupling buffer. After coupling, the gel was incubated in 1m ethanolamine at pH 8.0 for 2hr, and then washed 4 times alternately with the coupling buffer and 0. 1 m Na-acetate at pH 4.0 containing 0.5m NaCl. Then, the gel was incubated overnight in the coupling buffer containing 1 him />-chloromercuric benzoate to inactivate the proteinase activity of bromelain and for preservation. The bromelain column (10 ml) was sequentially washed with 20ml of 0.1% Tween 20 in PBS, glycine-HCl at pH 2.8, and then by PBS. The antiserum (200/A) was then applied to the column, eluting with 20 ml ofPBS, and then washed with 20ml of0.1% Tween 20 in PBS. The bound antibody was eluted by 20ml of glycine-HCl at pH 2.8, and the pH of the eluates was immediately neutralized by adding 1 m Tris-HCl at pH 8.0. Each 0.5ml fraction was collected and the absorbance at 280 nmwas measured. The fractions containing proteins were added to 50 volumesof BSA-PBS and used for immunoblotting.
Deglycosylation.
Deglycosylation of GP57 was performed chemically by using trifluoromethanesulfonic acid as described previously2) according to the method of Edge etal.5)
Results and Discussion
When the antiserum raised against GP57 was used for immunoblotting the total medium proteins or cell proteins of cultured carrot cells, numerousnon-specific bands appeared in both cases (Fig. 1) , whereas the monoclonal antibody raised against the polypeptide of GP57 showed only a major GP57 band in the mediumproteins and a minor band in the cell proteins.2) It was not possible to improve the blots, even whenharder washing conditions such as the addition of SDS were used.
Because GP57 is known to have glycans containing xylose molecules,2) the immunoreactivity of the serum against various authentic glycoproteins (ovalbumin, thyroglobulin, horseradish peroxidase, soybean lectin and bromelain) and a lectin without glycans (concanavalin A). Amongthem, only bromelain was known to have xylose-containing glycans.6) As shown in Fig. 2b , a strong reaction was observed only in horseradish peroxidase and bromelain (lanes 4 and 6), both of which were purified from plant materials.
However, in the blot of peroxidase, the antibody reacted not to a major component but to minor contamination (Figs. 2a and b) . Therefore, bromelain was used for the affinity column preparation and fractionation of the antiserum. Figure 3 shows the immunoblotting of intact or deglycosylated GP57, using the antiserum fractions obtained from the bromelain column. Total medium proteins (lane 1) and cell proteins (lane 2) of cultured carrot callus were subjected to SDS-PAGEand immunoblotting, using the antiserum raised against GP57. The arrow indicates the position of GP57. Twomicrograms each of intact (lane 1) and chemically deglycosylated (lane 2) GP57 were subjected to SDS-PAGE and immunoblotting, using the pass-through (a) and bound (b) fractions of the antiserum separated by a bromelain column. The arrow indicates the position of GP57.
The pass-through fraction reacted to both intact and deglycosylated GP57, whereas the bound fraction eluted with glycine-HCl at pH 2.8 reacted to only intact GP57. This means that the pass-through and bound fractions The fractionated antibody was also used for the immunoblotting of the total mediumand cell proteins of carrot. As shown in Fig. 4a , almost all the non-specific bands disappeared this report, when the pass-through fraction was used. The non-specific band could be decreased more efficiently when the pass-through fraction was re-applied to the column. Similar results were obtained when the serum was incubated in 1 % /?-chloromercuric benzoate-treated bromelain overnight, although the background of the blot was increased. However, the addition of xylose to the serum showed no effects on the blot.
Complexasparagine-linked oligosaccharides containing /?, 1 ->2 linked xylose residues have been found in many plant glycoproteins,7~9) and may be highly immunogenic. The presence of xylose-containing glycans in the immunogens as either part of the glycoproteins or as contamination should cause a non-specific antiserum. However, the anti-glycan antibody can be eliminated by simple affinity chromatography using a bromelain column as shown in
